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(54)Title: ANTI-Glu' 7 -OSTEOCALCIN ANTIBODY 
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(57) Abstract 

An antibody capable of discriminating Glu 17 -osteocalcin from osteocalcin. An anti-Glu 17 -osteocalcin antibody or fragments thereof, 
characterized by being specifically bonded to Glu 17 -osteocalcin having a Glu residue at the 17-position or to osteocalcin fragments 
containing a Glu residue at the 17-position. 
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t*^ * ^Dftafoagik, (Ca) S^S, ^i3fj?FJ£. BgSfcif 

3 s *aJ&$HTV^ (Aloia J. Cohn S. Vaswani AN, Yeh JK, Yen K, Ellis K. 
1985 Risk factors for postmenopausal osteoporosis. Am J Med 1985; 78:95- 

ioo.) „ #^^Lfc#a«aEi:ttojfcL<t'K'^5VKi*5J:VK,»«is 

STLT^Sri: (Hart JP, Shearer MJ, Klenerman L, Catterall A. Reeve J, 

Sambrook PN, Dodds RA, Bitensky L, Chayen J. Electrochemical detection 
of depressed circulating levels of vitamin Ki in osteoporosis. J Clin 
Endocrinol Metab 1985;60:1268-1269.; Hodges SJ, Akesson K, Vergnaud P, 
Obrant K, Delmas PD. Circulating levels of vitamins K, and K2 decreased 
in elderly women with hip fracture. J Bone Miner Res 1993;10:1241-45.) x 

£ i t (Orimo H, Fujita T, Onomura T, Inoue T. Kushida K, Shiraki M. , 
Clinical evaluation of Ea-0167 (menatetrenone) in the treatment of 
osteoporosis. Phase III double-blind multi-center comparative study with 
alfacalcidol. Clin Eval 1992;20:45-100.) £S&l&$;h^ t*^ ^ fKftBt £ 
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ip©Glu»SO y L% ^5>Ktt#3CT*>9 (Pr 

ice PA, Fraser JD, Metz VG. Molecular coning of matrix Gla protein: 
Implications for substrate recognition by the vitamin K-dependent gamma- 
carboxylase. Proc Natl Acad Sci USA, 1987;84:8335-8339.) , y -jljVif,*^ 
t^r/V* % ViaS (y-carboxyglutamic acid : Gla?j£g) fiC a iZtt-TZm^ 

#T'fc<5^ Kn*i/ 7 ^^ ^9*^«*»»r5£*jWnfe*LT^5 (Ha 
uschka PV. Lian JB, Cole DE, et al. Osteocalcin and matrix Gla protein: <~ 
vitamin K-dependent protein in bone. Physiol Rev, 1989;69:990-1047.) 

ItaPi-Srfcas^S^-cjj^ (Plantalech L, Guillaumont M, Vergnaud P, 
-Leclercq M, Delmas PD. , Impairment of gamma carboxylation of circulating 
osteocalcin (bone Gla protein) in elderly women. J Bone Miner Res. 1991 
;6:1211-16.) % «fr«#*«*/>fc % **$ZsK&m*±KLJ:*1&* 

*XT**A'is^UL % Bone Gla Protein (BGP) Xtevitarain K-dependent 
calcium binding protein t f»iaoT^J^5 4 9-5 0 { 

fi©7U^t,^^^Iffc9 (^l»8 00 0;"tmt|t^tt4 

t gE?lJ#-5§-4 (gaj»J^XaattGla^S?r^-r o KTE^J 

S^ft^ N*«i»f,ftiTl7ffi, 2 1 fe^tf 2 o^GlaSSSSr^f 
4. -©J:5fc3fl<OGlaRSas#tt-*-5fc«!>, 2 3 - 1 = 7i§ 9 

'WL^^^;tf-;£/U:y:/(7)variant type^J^^-f^,, 
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^(Dtitb, mX.\t^ h'u*^T'<?4 M^LTiE^ (X/istficisyHk) * 

i/Mk**Td-$Jl'i/>$:mm-rZ>j3ti= (Plantalech L, Guillaumont M, Vergn 
aud P, Leclercq M, Delmas PD. , Impairment of gamma carboxylation of 
circulating osteocalcin (bone Gla protein) in elderly women. J Bone 
Miner Res. -1991;6:1211-16.)- t>JvCV*5 0 

fllJttf, ^/V-^^bli. JP-A-6-7 8 7 8 8|:i5V^, ±&U&tp<Dl& 

J P-A- 6 - 7 8 7 8 8 iZfflTskZKZ J; ? tt&X /\st£*c ^JU{t±^^^ 
is^iz&m&Jte^S ? n — "tv^^u^ / ? n — Th/ufet^^r^ L7cg'J^<7> 
^^fi&Sri^ 1 7{£ v 2 1{£ V 2 4{iC0,t*CD^]£O^^7/U^dr^/Wb^-^7 i ^- 

8I£<7>#;& 3r *>Mk* s flil<o SB^0^^7 jv if ^ wwt I- it L & ^{4=TT* 

riant typeO^fb, 4#{dl7{5: lCGlu3»S4:W-*"S Hr^T-Hrtl t^ 1 ^ ^frVktuVif 
=>r WWbt^f«/W->y(D$it LTl^ffcS i t Lfc (Nakao M, 
Nishiguchi Y, Nakata M, Kimura T, Sakakibara S. Synthesis of human 
osteocalcins: g-carboxyglutamic acid at position 17 is essential for a 
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calcium-dependent conformational transition., Peptide Res 1994;7:171- 
174.) 0 ZVZotttofKDT. $&m^5td,%Z<D^zf^ h'MKZtmt LT'&b 

^hT*£>9, 2)^T-^/Uv-^ W 21^Gla?«T-*>2.Gla 2l -^^^/P^ 
& L< {^lfeGla^g^^tf^^-r-^-^/Ui/i/^-^ ^ h ir^S^Jl-^-g-f 

f*^b-e$><9. 3) 1 * tut 2 sa«<z>^^ kbt*- t ft&mzL&G-tz 

° 7 ^^K ^aUdjffi^ntf. Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val 
Pro Tyr Pro Asp Pro Leu Glu Pro Arg Arg Gla Val Cys Gla/Glu Leu Asn Pro 
Asp Cys Asp Glu Leu Ala Asp His He Gly Phe Gin Glu Ala Tyr Arg Arg Phe 
Tyr Gly Pro Val (ga?(J#*§- 1 * fctt 2 ) <D^y-^ h'WrK b&mmz&&-f<b - t { 
b-tZ> mfffil) * tc «2) fa^^tGlu 1 '-Hr^'r ^rt> \tt<D 7 

^#m^^5Mf^l)^v^L3)lam^Glu lT -^^^^/^^v^^^^ i ^ < ^ 7 

=7?* V K ^HHKiE^*^ Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val Pro 
Tyr Pro Asp Pro Leu Gla Pro Arg Arg Gla Val Cys Gla/Glu Leu Asn Pro Asp 
Cys Asp Glu Leu Ala Asp His lie Gly Phe Gin Glu Ala Tyr Arg Arg Phe Tyr 
Gly Pro Val 0EW»3*fc|±4) Oi^f- TO* t IS* L*V ^ t ZW&t 
t-5^H2l)^V>L3)IB^<^^Glu ,T -^^^^>!7/Ui/v^^^ {i ^ <7 3 : 7^^ v ^ 
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Sfcl«©77/^F > mtrnzm^tl^ Val Pro Tyr Pro Asp Pro Leu Glu 
Pro Arg Arg Gla Val (E*J##5) KWf^" t> L < f±Glu3»S*^tf*0 

**fcl±*©77^ ^ K ffcSHlCS&^Jttf, Val Pro Tyr Pro Asp Pro Leu 
Glu Pro Arg Arg Gla Val (E?«#^5) <D^zf^- KBrJf L < ttGluJfcg&^tf 
*.® 7 ^ ^ Hfcft^U Val Pro Tyr Pro Asp Pro Leu Gla Pro Arg Arg 
Gla Val (E»f6) Wtf L*V* £ * * ir* ffiei) *^ 

l^iBttWttGlu 1 '-*;*^*^ 7)1H 
?0#5- 5 ffittto-i^ KBrtf t> L < ttGlu«SSr^tf *<?5 > K SrfitJBR L 

T^bJxytairiEi)^^ ^la^fitGiu/'-^^^-^A-^^jt^s 

?V^K WMBMC^tttf, Val Pro Tyr Pro Asp Pro Leu Glu Pro Arg Arg 
Gla Val (m?m^5) <D^?- KBrtf t> L < ttGlug5££^tP*S> 7 7 *V > h 
ZtiMb l-T#^ix7cMI2l)^V>L6)|B^^Glu 17 -^^^^^iyvfet^fc 

IG^O^Glu 17 -^^^^-^^^^^^^^^^^^^^ ^ 9) mifei) 

5Glu ,T -^-^^^/U->^tij^ T . fe9% 10)Glu ,7 -^*7=-;*-;!7/l->;/£j£3fct> 
^^^ISgjO^Glu^-^X^^^yu^^^^^-^^^^^^^ h^^V>T > 

Glu I7 -^^^/U«»{cil^(c^L. Gla l7 -^^^/W> 
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{C, Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu Glu 
Pro Arg Arg Gla Val Cys Gla/Glu Leu Asn Pro Asp Cys Asp Glu Leu Ala Asp ^ 
His lie Gly Phe Gin Glu Ala Tyr Arg Arg Phe Tyr Gly Pro Val (£H«* 1 
**:l±2) m*t*+*** L% Tyr Leu Tyr Gin Trp Leu Gly Ala 

Pro Val Pro Tyr Pro Asp Pro Leu Gla Pro Arg Arg Gla Val Cys Gla/Glu Leu 
Asn Pro Asp Cys Asp Glu Leu Ala Asp His lie Gly Phe Gin Glu Ala Tyr Arg 
Arg Phe Tyr Gly Pro Val «3»t3*fc|t4) ^^Klfffr^U^ 

Fab' &5Vx ttF .bHfch **VH**©«*ft:-cfc oTf , X < , "Sfc, 

::T; E»»*6icia**ixfc^K W>f . (Val Pro Tyr Pro Asp Pro 

Leu Glu Pro Arg Arg Gla Val) tit. J^^lO^^im^ 5 
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SBt-?mi&tStl,Z>tf V h'/>m&b1&&-rZ r £ fi#^Bg60-500684-!§-^$B 

£ <D «t 5 KIM $ nfcftftW * ^ <b % ratL< teiE?iJ#-S§- 3 * tt 4 
<0^^^- KBrtf (Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val Pro Tyr Pro Asp 
Pro Leu Gla Pro Arg Arg Gla Val Cys Gla/Glu Leu Asn Pro Asp Cys Asp Glu 
Leu Ala Asp His lie Gly Phe Gin Glu Ala Tyr Arg Arg Phe Tyr Gly Pro Val) 
fc^V/SfcfiE^JW.eaattO^^KWr^ (Val Pro Tyr Pro Asp Pro Leu 
Gla Pro Arg Arg Gla Val) b^-fr L&V> i>(Dti>MVL£*i,Z> a 

ft*m.&i,xnmb-rz>*v h b-rz>^b&x%z> 0 

^isx-T* y h—T'-c-aia (7^^) L^Giu ,7 -^-^7 i ^-^/ui/^5 rv urn^ 
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^^tezm-fzt. ttGW 1 -**T**n,i/^\z.ftzkto\tn&-rz % 2)Giu ir , 

v\ 4)EW#*5E*o^^KWf>J-i:4**WK:Sf*L. E»«t6GttO^ 
^ KWfJi- £ 3- L ft v \ * its) CE5«J## i*tii2]feiv [E*I#* 5 ] Kft 
<D^zr^ h'mXkft&#Hz&&^ CeM##-3*fct±4j*jJ:Tjc[E3Rj»^.6]ffi 

£^1^ ^O^T17fi[|CGlu«S*J-J:TJC21(a^Gla3KSS:^ri-5 2o©t*/l,t^ 
t'/Wfc^T^tf/Ui^Wvariant type (l7&Glu#2^ 21&Gla3»S. 24{iGla£ 

^^h&StJKfcU ^CJCCT^tyT-^y/^I (BSA[bovine 
serum albumin] ^OV A [ovalbumin] ft £*) £ £>1g£"#:£f£ •? , ^LiaSrlJb^iCjgfi 
L T^-rS, Tam JP(^J;oTFJ^$tL7hMAP^ (Maltiple antigen 

peptide system) IrttlLTftStS^ (Tarn JP, Synthetic Peptide 

:Approaches to Biological Problems, p3-18, 1989; Tarn JP, PNAS USA, 85, 5409, 
1988;Tam et al. , J. Exp. Med. , 171, 299, 1990 ;Tam and Lu. , PNAS USA, 86, 9084. 

1989) .. jiia*sft4fc<o»«fc5VM4y >'<m^'&bttt?i&m±mm$:iitm 

2h.*/u->^ (Glu 17 -^^^^/u^>-) ^^^4#SttSr^-r*tft:SrS^i-5^N>r 
**^075/^h, ^™^&^«fc^t#<btLfcGlu--^^^^ 



8 



WO 97/38309 



PCT/JP97/01246 



>" hTiSa.sO' K (FCA :Freund's complete adjuvant) ^^7n/f>h 
TV^jx.x-^K (F I A : Freund's incomplete adjuvant) t itzfQ L~C & 

<fc<. «#»±ii#2.~5ilS(c:iS-rotT*>tLS. &£$nfc»fcJ:9ifiLSfl!£ES 
TZ7^f-y-^^ a-^ h77 7j—t£b'mm$tiXl^Z>m£:XmmLX#Vi?°- 
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So 

(Nature, .256, 495, 1975) J^fc^liiST^ <5 0 ^(Sit^I y ^ U 

cOTKy^^u^^'y (^^slOOO-4000) $rffi^T20~40 < C;/ff^L 

< «:3o-3rco«T, ft#s^afift£:#«ainfii«:ott:r±a*i : i~i o 

tt« * ifctftttt i x. tf % Glu 1 r 7 -a, is is * zx 

- Y Lfc"^ ?*7l—h1tm^ZEL I S A (enzyme-linked immunosorbent 
assay) jfe, Stftg/n ^ y yftft* 3 - h ^ b 7*1/- h ^ffll>5 E I A 

(enzyme immunoassay) Glu 1 1 -Jr^TJrtl fris ^te-gtrti-fZ? As 

/^y^, ^5i») tr^tjnLT, 10-20%^|&iljk«f*^tf»i|»«Haaffli&Jfi 
<*k RPMI 1640) T*fT^ix5 = roipjcLX^bixfc^cT-^fife^^.c 
W^^ylrg^LfcBALB/Cv^x^MfilL, 10-MB 

t^J: 9^^^<7)Glu ,7 -^-^^^/^>^ (Efljfah^^^yu^^s^-f 517 
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9£Cfct7ft*A->y<Oi7ja©P I VKA#(Protein Induced 
by Vitamin K Absence or Antagonist) £ £*<7M7{£^;*7 /l^^r v'/Wfc^^T" Hr* 

^S^fefe, ELISAfr^RIA (radioimmunoassay) 2g 

Hi tt, ^Glu 1T -^^^/l.^^^^ ffiV > feGlu tT.^_^^ i/:/<7:) _ 
filWIteKi LTfiGlu ir -^-^^^-^^i/>(i-49) roj (A) £>5V^iGla ,T - 

Z scoreCOffiK$r^-r^"C$)5o 
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aW*-rSEM#*5ie«©-W K**fflApplied Biosyste«tt««>-W 

£ K«\ Val Pro Tyr Pro Asp Pro Leu Glu Pro Arg Arg Gla ValCD 

"TO S gtd^MlfiL^^^ffiSij^^^-y-^-^y y/ L ^ (BAL 
B/C) 2ECFCAi:x^-; 3 ^^ SO / ,g/BE*ttEfc 2 ^3^ 

fc»i2gattOfK*/U#*.>/U{b^7 i ^yi^ >> (Glu 1 *-^^^/^^) ^ 

«>**WRU **J:**«>i g G ^protein A^fefiprotein CTHSLT^ 
ELI SAIt ^^n^- h (fiE*-*-*?^ h&K; H*^7\ A*^ 
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Glu 1 '-^y^/u^^ fe #* tefcT ... IT<1Kba|KttKi: Lfcft ^ Glul7 _ 
(l-49)£ffil\ *e»te0.596*^A»T/U^5-^ 5 mM Tris-£Bttfftt(pH 7.4) 

-rSfc*^. mt*A'i/?J*t:0. 03-10 mM O^(rx^Lfc 0 $ bldSfBJR^ 
0 mM O&flMdttEGTA 1 mM §r^nLfc Q B/F 3*ftt-£tfc& 

M £>5Wi0.03 mM <o t # Kl«!p «Glu 1 1 -^r^J-Hrii (1-49) 

Glu 1 7 (1-49) tGla"-^r^^t/y(l-49) 

^7=-^/U->^M^trffll\ iM^aafiRtLTtt0.5%'5^>iSLfl|T^$^ 1 m 
M EGTA, 5 mM TrisT-4agM»»jfc ( P H 7.4)&fflV>f Co 

^-THOik^^&^tGlu t, -^^^-7J^^»' (1-49) ©«!p|8iSjl£&# 
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80% (^{ia-T 5 *ROjfcS$^ft:wfl[<D^S:Jgffl Lfc. 

«tt-^Ctt3220«I^*5tt 5 jfiL&Glu 1 T -^-^ J^iy^m^W-i^m^mm^it 

flESI^BMI (body mass index) fclE'fc&m (18—26) &^1-«t^a>o*£ff "^Tag 
*l6«~93a<03c#3220J«:*Hfe£ U ip-f^JgB^EGTA^ -T'^figjk LSl*> 

^§^«£5±#M3:Plantalech£>G9^ (Plantalech L, Guillaumont M, 
Vergnaud P, Leclercq M, Delmas PD. , Impairment of gamma carboxylation of 

circulating osteocalcin (bone Gla protein) in elderly women. J Bone 
Miner Res. 1991;6:1211-16.) £ m&L-f -5 t <D T* £> -5 0 

Mfaffl 7 . fe'g-kfti z&i-t /^j/^^jg yj&ife^t&^tc) 

MM 

(Lunara«DPX«:ffiffi) (CTS'JSe Lfc«--»ggjRt6fi-^fl; £ <Z>*IfS£fcf* Lfc = 
LT\ Lfc^:322^J(Z)^^inL^Glu ,7 -^^^-^/l.iy>'jg 
#¥»{i*5»t5 H#Atf>em*Ms>2piSteS:0 £ L&ipflBiS: 1 £ LT 
#fiAofr£Jfcas#^flfr<De*A¥iM.fc9 £*o< bv^fffi Ll^5 j$>£;^-rii: 
T-fc5Z score t OfgPJSrHI 3 izifk Lfc, £&&l:::fe^Tliifn.^lu l, -;r;*^^ 
fc&&mte&tF-1-m\2£Z<Dmmit&& Z score ttteTLT*3 9 % M 

teorafciw: P <o.ooi ^otaraBSfi* 

H4(Ctt-ixb^^^l6a~29a(75^1f, 30^~49^(Dtt¥S?, 
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50~69^CDP3^^S¥, 70~93^<Z> Mffi&<D 4 t^iC^tf, *tl^il(D*£ft-C<DlbLm 

z scored P«Uc P <o.ooi <7>&&(DM(Dmmm&$:m£>. UT¥«ttJ£ 

g.{-*3 s i/ suit** J-** fr^z/<DmMf£m.&}mM<nffim&&Tf\? 



15 



WO 97/38309 



PCT/JP97/01246 



IEJ'J#-Jr : 1 

El^'JOft £ : 4 9 
KjKciS?— : SOW* 

mm 

Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu 

1 5 10-15 

Glu Pro Arg Arg Xaa Val Cys Glu Leu Asn Pro Asp Cys Asp Glu Leu 

20 25 30 

Ala Asp His lie Gly Phe Gin Glu Ala Tyr Arg Arg Phe Tyr Gly Pro 
35 40 45 

Val 

ia?'J## : 2 
m&l<D£:£ : 4 9 

mm 

£M%x : t h 

Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu 

1 5 io 15 

Glu Pro Arg Arg Xaa Val Cys Xaa Leu Asn Pro Asp Cys Asp Glu Leu 
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20 25 30 

Ala Asp His lie Gly Phe Gin Glu Ala Tyr Arg Arg Phe Tyr Gly Pro 
35 40 45 

Val 



EL&m$r : 3 
ia^lJO*$ : 4 9 

m&mm : t s: ; m 
*E.m%> : t h 

Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu 

1 5 10 15 

Xaa Pro Arg Arg Xaa Val Cys Glu Leu Asn Pro Asp Cys Asp Glu Leu 

20 25 30 

Ala Asp His He Gly Phe Gin Glu Ala Tyr Arg Arg Phe Tyr Gly Pro 
35 40 45 



E?"J#-5- : 4 
IBJUtfJfi^ : 4 9 

: t h 
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Tyr Leu Tyr Gin Trp Leu Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu 

1 5 10 15 

Xaa Pro Arg Arg Xaa Val Cys Xaa Leu Asn. Pro Asp Cys Asp Glu Leu 

20 25 30 

Ala Asp His He Gly Phe Gin Glu Ala Tyr Arg Arg Phe Tyr Gly Pro 
35 40 45 

Val 

EZ&m-Ss- : 5 

aa#i£>g£ : i 3 

mm 

Val Pro Tyr Pro Asp Pro Leu Glu Pro Arg Arg Xaa Val 
1 5 io 

fa?'J§-S§- : 6 

m&Kohz : 1 3 

mm 

Val Pro Tyr Pro Asp Pro Leu Xaa Pro Arg Arg Xaa Val 
1 5 io 
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Iff <7Z> EE 
3 . gfi^lj##- 1 *fctt: 2 (E^J^XaaHGla^S5r^-r) ISm^^T^ KRffJi- i: 

*$»w«a&£-r ^ r t zftmk-tzmxm 1 *fcr± 2 latt^ttGiu 1 f -«^* 

^^L^v^- ^^^L3|^i^<z)^Glu lr -^^^^^/^>'^/ 
W.&^tM^cD???'* is K 

5 . EJUS -5- 5 (IS^XaateGlaagSr^i-) lE^O-^^- KWrK" t> L < ft 

Glu w -^-^7"^-^7/ui/^fet^^fc{i^:^)77^V > K 

6 . E?>J*#- 5 (ia^lJ^XaattGlagiSSr^i-) lEftO^^ KWrJi% L < fi 
Glug£gS:^tf^:<7>7 7?V yht^tU E?iJ#^§-6 (E5»l*XaattGlaggg&7j* 
-T) iafcO^T^KItftffci^Lfc^i i^tfi:t5ffl*9l *v>L5SE*<D 
^GW' jvis^^W-^tzA-t^v ^ 7 ^ > K 

7 . 5 (E^XaattGlaRg&TjSi-) SB<ft<D^7'^- KWrtf t> U < li 
Glu$tm&<£ttW7 7 9'*l'b*:tiimk LT^f)*ifc» #JS 1 fcv* L 6 ga*ft<Z>£t 
Glu ,, -^-^7-^-*/u->'i^fitft:*fc»4-tW7 7^'^ V K 

jv is ^fc&t. fcfi-^r <Z5 -7 7 ^ > h o 

9. Mfsfc^i #i^L 8l2^<^)fitGlu ,7 -^-^-r^-^/u->^^^fc{4^:<75 7 7 7 

10. Glu ,7 -;^*7^#/U>':x£j£ftt> L< f23gft<&», g|^ x £fcfi^ 
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